M3BECTHU

TOMCKOI'O OPZIEHA TPYJAOBOI'O KPACHOI'O 3HAMEIIH TTOJIUTEXHUYECKOI'O
HNHCTUTYTA umenu C. M. KUPOBA

Tom 166 * _ 1969

W3MEHEHUWE KOMNJIEKCOB AKHECCOPHbBIX MHUHEPAJIOB
B KOHTAKTE 'PAHUTOB TYPOYAKCKOIO U JTHUOPUTOUL OB
YJIbBMEHCKOIo UHTPY3UBOB (IF'OPHbIN AJITAH)

A. 1. BA)KEHOB, T. U. IIOJIYDKTOBA

(ITpexcraBnena npodeccopom A. M. Ky3bMuHBIM)

AxueccopHble MHHepaJibl OTAEJbHBIX I'PAHUTOMIHBIX MaccuBoB [opHoro
AnTasi B mocjeaHue roJAbl MHTeHCHBHO H3yuawotcs [1, 2, 3, 5].

[{eap mnpensaraemoil paboTbl — BBISICHUTh MHHEpaJOTHUECKHe Hpeol-
pasoBaHus B JAHOPUTOMAAX IMOJ BJAHUSHHEM OoJee MOJOJOH HMHTPY3UH TYpPO-
YaKcKuX rpanuToB. Onpo6oBanue rpaHutoB TypouakCKoro mMaccuba IMpOU3-
BOAUJIOCH Yepe3 | kM OT KOHTAKTa K LEHTPY Teaa, AUOPHUTOUIABI ¥Y/JIbMeH-
CKOIO MHTPy3HMBa H3yueHbl B HalpaBJ/JeHHH OT KOHTAaKTa C IpaHUTaMi
(puc. 1). Bec Bcex mnpob6 2,5 xe. KosnuecTBo aklecCOpHBIX MHHEpaJ/oB
B IPOTOJOUYKAX MOACUHUTHLIBAJIOCH METOIAOM <IOPOKKHY».

OnuceiBaeMblil palloH pacloJiokeH B CpPeJHeM TeueHUH pP. YJIbMeH:,
NpaBoro Nnputoka p. buu. B reosioruueckoM CTPOEHHH €ro MPHHUMAIOT yua-
CTHEe HHMXKHe- M cpelHekeMOpHiicKHe 00pa3oBaHusd, oObeMHEHHbIe B MaHKe-
pokckyo (Cm {mn), kasgnuunckyio (Cmj kn) u kaumckyio (Cmj Km) cBH-
Tol. M3 HHTpPY3HBHbIX 00pa3oBaHHil IIHPOKO Pa3BUTHI TPAHUTHI Typodak-
CKOrO IJIyTOHA (€ro CeBepo-BOCTOYHAS 4acTb) M AHOPUTOHALI Y JIbMEHCKOTrO
MacCHBa, BO3PACT KOTOPBIX COOTBETCTBEHHO ONpeJensieTcsl KakK NOMAEBOHCKHH
U CaJaupCKHi.

Typouakckuiéi TpaHMTHBIH MacCHB IpeJCTaB/seT KpPYNHbIH OaToJHT.
CeBepo-BOCTOUHBIII KOHTAKT ero umeer noJioroe najgesue Ha CB, o uem cBu-
JeTebCTBYET CPpaBHUTEJbHO OoJibliasi IIMPUHA KOHTAKTOBOro opeosa. [lo
CBOEMY XHMHYECKOMY COCTaBy TIpPaHHUTbl 3aHHMAIOT NPOMeXKYTOUHOE I0JIO-
JKeHHe MezK/1y LIeJOUHBIMH U 1IeJOYHO3eMeJbHLIMH TpaHuTtaMu mo Jami
[4], orauuasich oT 1IeNOUHBIX TepechilleHHOCThI0 AlyOs, a oT 1Ies0uHO3e-
MeJIbHbIX — HECKOJIbKO TOHUKEHHBIMH UHCJOBLIMU XapaKTepUCTHKAMU a U b.
OTH TPaAHUTHl CJOXKeHbl Iyaruokaazom — 31,7%, wmukpoxkauHom — 33,19%.
kBapuem — 21,2%, 6uorntom — 2,9% u axueccopuniMu — 1,1%. Komuuectso
MJIaruok/aasa B 3HAOKOHTAKTOBOH 30He HHTPY3HMBA yMeHbIIaeTcs ¢ NMpub./Iu-
’KEHHeM K KOHTAaKTy C pPOroBHKaMH (pHC. 2), cOCTaB ero H3MeHseTcs OT
osurokaaza Ne 20—25 B 1LeHTpaJbHOH YacTH MaccuBa OO aHIAe3HHa
Ne 40—32 B KpaeBoil 30He. MUKPOK/IHH IIPHCYTCTBYeT B KCEHOMOP(HBIX,
pexke MAHOMOP(HLIX 3epHAX B ABYX reHepauuax. Mukpokaun 1 nanGonee
paHHUI ¥ pacHpocTpaHeH B IEHTPa/JbHON yacTH OaroauTa B (opMe MHKDO-
KJHH-TIEPTHTA, B KOTOPOM BbIJeJE€HHS adbOMTa HMEIOT TOHKOXKHJKOBATY!O
popmy. Munepas 0oOBIYHO NeJUTH3UPOBAH. MHUKPOK/IUH 2 pPasBUT B 3H/IO-
KOHTAKTOBO# IMOJIOCE MHTPY3HBA, I/le OH cjaraer cBexkKHe 3epHa C SCHO BbI-
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Puc. 1. Cxema TeoJIOTHUECKOIO CTPOEHHsI paiioHa: | — coBpeMeHHbIe

aJJIIOBHAJIbHBIE OTJIOXKEHHsI; 2 — KauMCKasi CBHTA — KOHIJIOMEpAaThl, Ty-

(bl cpeaHero M OCHOBHOTO cocTaBa, NOPQUPHTHI, 3 — KasiHIMHCKAasi CBHU-

Ta — H3BECTHAK; 4 — MaHKepPOKCKasl CBHTA — aJIeBPOJIUTHLI, CJIAHIBbI, TY-

(&b, mOpQUPHTH, M3BECTHSKH; 5 -— TPaHUTBl TypOUaKCKOro MacCHBa;

6 — muopUTONAB YJIbMEHCKOrO MAacCHBA; 7 — TEKTOHHYECKHE pasphiBbl,
8~— Toukn orbopa W HOMepa IHpob .




paxeHHol pemerkoil. Comep:xkanue OHOTHTA 3aKOHOMEPHO BO3pacTaer oOT
nepudepun K ueHTpy (puc. 2). OO6mas KeJe3UCTOCTb €ro yMeHbIIaeTcs
B TOM JKe HampaBJeHuu (puc. 2). IlpucyrcTByer GHOTHT B IBYX I'eHepalHUsX.
Buorut 1 ob6pasyer uemyiku, o6aamaer OObBIUHBIM /51 HETO IJEOXPOHU3MOM
M pacnpocTpaHeH NMpeUMyIIeCTBEHHO B ILieHTpe MaccuBa. bBuotur 2 Gogee
MO3JHHI W BCTPeyaeTcsl TyaBHBIM 00pa3oM B 3SHAOKOHTAKTOBOH 3oHe. Ou
cjaraer KaiMy BOKDPYT MarHeTHTa, NPOHHKAaeT MO TPEUIMHKAM CHaiHOCTH
B IJIaTHOK/Ja3 B BHJE JKHJIOK — B MHUKDOKJ/IHMHE, BBINOJHAET MeXK3epHOBbIE
npoctTpancTBa B KBapue. Kpapi Bcerza o6gajzaer o0/JauHbIM IIOracaHHeM.
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Puc. 2. Bapuanuonnas auarfaMma cojep:xKaHusi OMOTHTA M IJIaTHOKJA-
3a u ofmiell Kejqe3ucTOCTH GMOTHTA B 3HIOKOHTAKTOBOI 30He Typouak-
CKOro mayToHa: | — myaruoknaas, 2 — o6uiasi »KejJe3ucTocTh OHOTHTA

YbMeHCKHI JHODHUTOBBLI MacCHB TpeACTaBJSeT UITOK, BBITSHYThIi
B cyOWIMPOTHOM HalpaBJeHHH, U cpe3aH Ha 3anane Typouakckum. ITo cBo-
eMy XMMH3My [IHOPHTOMABI OJH3KH CpelHeMy CcOCTaBy 6e30JIHBHHOBBIX
ra66po nmo [sau [4], orauyasice OT MOCAEIHHX MEHBIIMM COJdEpIKaHHEM
Al,O3 u CaO. Onu caoxeHsl naaruokaasom — 59,5%, poroBoit o6MaHKOH —
23,1%, oprokaazom — 3,2%, nuoncumom — 119%, akueccopubiMu — 3,2%.
CoctaB niaruoknasza usMmensiercss ot Ne 27 B KOHTAaKTe C TpaHHTAMH [0
Ne 80—85 ¢ ymanenuem ot nociaenHux. KoJsnuecTBO poroBoil oOMaHKH
C ylaJieHHeM OT KOHTAaKTa C TYpPOYaKCKHMH rpanutramu c 49% mo 13% —
B caMoOH yJajJleHHOH Touke. B mopoae pasauyaloTcs [aBe Pa3HOBHMIHOCTH
ampuoona. Poroasi o6manka 1 — 6ypas, Bugumo, Gojee paHHss, MPUCYT-
CTBYeT B TMNHUJHOMOP(MHBIX, pekKe—alJoTpUHoOMOpdHBIX, 3epHax; Ng=1,65--
1.70. PoroBasi, o6maHKka 2-— 3ejeHasi, cJgaraetr aJJoOTpuoMOp(HbBIE 3ep-
Ha, sameuiaer O6ypylo pOroBylo OOMaHKY M JIHOICHI, 00pasys BOKPYT MO-
caefHero cBoeoOpasHbli BeHYHK. KoanuecTBo JAHONCHAA yMeHbIIAETCs
C yJiaJleHneM OT KOHTaKTa ¢ rpaHuTaMu. MUKPOK/JIUH MOSIBJIsETCS OJIU3 KOH-
TAKTa C TYPOUYAKCKHMH T'DaHHTAMHU.

Cnucok axliecCOpHbBIX MHHEpaJoB B TPAHHTaX H JHOPHTOMAAX TpHBe-
neH B Taba. 1.

[lupkoH oauH U3 Haubosee XapaKTepPHbIX M PacHPOCTPAHEHHBIX
aKueccopueB TpaHuTOB. Ko/snuecTBO ero ymeHbIlaeTcsi ¢ yaajJeHHeM OT KOH-
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ConepxaHue aKUeCCOPHBIX MHHEPAJOB B MHTPY3UBHBIX NMOPOJAX paHoHA

Ta6auma 1

BecoBoe conepxanue, 2/m

MecTto B3sTHS TPOOHI 7 chen®) 6-
3 po6bI o S L, TypMa- uibMe- MOJH
p HMPKOH | amaTut eltorcen | TpauaT any Gaooput wuT  |MATHETHT | MHDHT nemnr | STHAOT
Cpennee conepixanue . TypayakcKue TDaHHTHI
B IleHTpe HHTPY3HBa 3,0 1,23 037 0,0007 | ex 3. | en 3. ' 0,036 739 0,0009 | en. a.
DHIOKOHTAKTOBASI 4aCTh T-14 155 125 137 0,053 0,045 el 3. 480 el 3. 0,0206
MaccuBa T-13 70,0 104 314,8 0,265 0,5 el. 3. 0,003 40 0,087 0,0507
T-12 64 96 274,8 0,348 | en 3. 39,6 | 0,076 | 0,0001 :
T-15 6,96 1 4,8 0,24 el 3. el 3. 28 en 3.
T-15a 6 0,52 4,8 0,065 0,003 300
Cpennee coxepianue 60,51 65,13 147,2 0,251 0,109 el 3. 177,5 0,032 0,0142
Y IbMEHCKHE JTHOPHTOHIbI
[opu3oHTaNbHBIH pa3pes 10.8 S
MHTDPY3HBa I1-2 28 85,6 s el 3. el. 3. 2972 0,046 0,04
14,
I1-3 316 95,2 —18_0 el 3. el 3. 2228 0,027 0,09
I1-4 6,4 30,8 — 20 0,055 er 3.
1604 o
I1-5 en. 3. 39,3 14,8 46,0 9230
I1-6 el.-3. el 3. 2,8 3792
16,9
1.7 5.9 | 45,2 i 1212 | 0,086
1752
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[Ipononxenne tabauun 1

BecoBoe coaepxanue, 2/m

MecTo B3siTHA NPOOLI i
. npoGbI LUMPKOH | alaTHuT w— rpanat |TypMaJuH|(I0OPUT [MIbMEHHT[MATHETHT | HUPHUT YDIUOTES 3MUJOT
. JeHKOKCeH HHUT
I1-17 el 3 11,48 —§-— 292 0,087 0,534
A ' 208 1 '
I1-176 | en. 3. 14,4 124 el 3. 48 0,965 0,68
144
[1-110 3,64 193, 64 — 192 0,263
156
[1-18a 459 206 194 20 el 3.
I1-20 4,4 204 196 20 el 3.
5.
Cpejee copepxanue 7,58 115 e 4,1 1820 0,139 0,71
*) Yucauteab—conepxaunue chena, 3HaMeHaTelb—COoJepiKaHue JeHKOKCeHa.



TaKTa C POrOBHKaMH K LleHTpYy HHTpy3uBa (puc. 3). JlHopuTouasr Y.abMeH-
CKOro MaccuBa 6osiee GeqHBI LIHPKOHOM, H BCTpPeYeH OH He BO BCeX NPOTO-
JoukaXx. Hameuaercs yBesnuueHHe cofepzKaHUs ero K KOHTAKTy C I'DaHUTA-
Mu — 21 T/T ¥ yMeHblLlIeHHe 10 AeCSAThIX HO0JeH I/T ¢ yliajeHueM OT Hero, 3a
nckaodyenueMm aByx npo6 (I1-18 a, I1-20), B KOTOpBIX KOJHYECTBO LHPKOHA
BO3pacTaeT COOTBETCTBEeHHO OT 4, 2 no 4,4 r/1.
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Puc. 3. BapnauuoHnas puarpamMMa cojepzKaHHs aKIeCCOPHOro IIMPKOHA,
amatuta M cdeHa B 3IHAOKOHTAKTOBOH 30He TypOYaKCKOro HHTPY3HBa:
1 — nupxon, 2 — anatur, 3 — cheH

Tunomopdusa KpucTasJoB LHPKOHA ONpelesassach IO MeETOJHKC
B. A. Epmonaesa [5]. VI3 onucaHHBIX 3THM aBTOpoM 25 Kpucrasansomopdo-
JOTHYECKHX THIIOB B TYPOUAKCKHX T'PAHUTAX YCTAHOBJIEHO UYeThIpe: BOCbMOH,
NeBATHIA, AecATbll W ABeHaauatblii Tunel (puc. 4). Kpucraaasr 8-ro tumna
caabo yniouiensl mo rpauam (110), rpanu {311} Beipaxens caa6o. [ToBepx-
HOCTb KpHcTassoB siMuartas. C ygajeHHeM OT KOHTAKTa MHTpPy3HBa KpU-
CTaJlJIbl CTAHOBATCS 6oJslee COBepIIeHHBIMH. PasMepbl HHAMBHIOB 3TOrO THIA
Jlaxke B OJHOH M TOH Ke NPOTOJIOYKE BAPbHUPYIOT B IIHPOKHUX Ipejenax, HO
CpefiHsAs BeJMYMHA HUX B Pa3/JHYHBIX Npobax BblAep:kaHA. B 3HAOKOHTAKTO-
BOI 30HE MacCHBa KpHCTa/MJbl IMPKOHA KpyNHee, uYeM B LIEHTPaJIbHOIIL.
C ynaneHueM OT KOHTAaKTa YAJHHEHHe!) KPHUCTAJJIOB IOCTENEHHO YMeHb-

*) Tlon ymnunenueM (P)-Kpucrajsia moHumaercss oTHoureHHe AauHBL (/) K ero. mupuHe
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waerca ot 2,7 no 2,1 (puc. 5). Ilupkonsr 10-ro kpucTasIOrpaduuecKoro
THIIA CHJBHO TPELIMHOBATHI, 'PAHU KoppoaupoBanbl Ha (100) mMHOrouuc/eH-
Hble YepHble HAapOCThbl, NpUypodYeHHble K Nepudepun rpaneir. C ymasenuens
OT 3HAOKOHTAKTa K LEHTPY MHTPY3HBA OHH XapaKTepH3YIOTCsl OoJiblieil H3o-
MEeTPHYHOCTbIO MHAMBHAOB. Kpucramabl 9-ro Ttuma caabo yIJIOLIEHBI 1O

(100), rpauu {311} pasButbl B

HernoJHOM KOJIHYecTBe, Ha rpa-

/Q' HSX MHOTOUMCJIEHHbIE YEepHbIC

S HapoCThbl, MOBEPXHOCTb TpaHeil
dm m HepoOBHAsl. YAJUHEHHS KpHUCTaJi-
' JIOB BapbuUpPYIOT OT 2,2 10 2,7.
\’ EﬂBeHaﬂuaTbIﬁ KpHucTraJaorpadu-
9 - YeCcKHUI THI oOTJuyaeTcs oOorart-
8 10 12 B
| CTBOM TpaHed, KOTOpble Hecyt

' IBHBIE CJI€JbI YTrHETEHHOro po-

Puc. 4. Tumbl KpHCTA/JIOB AaKIECCOPHOTQ cra. [loBepxHOCTh TpaHeil rJaj-

OUPKOHA B rpaHuTax Typoqaxcxoro H ITHO-

puTOoHnaxX YJIbMEHCKOTO MacCHBOB. Kas, Onecramas. YIIHHEHUA
IIudpbl COOTBETCTBYIOT KPHUCTANIOMOP- UHAUBUIOB uaMmensgworcsa ot 0,8
¢donornueckuM THmaM uupkona B. A. Ep- 1o 6,5.
MoJ1aeBa '

B nuopurongax HaubOJbL-
' IIUM pacopocTpaHeHHEM I0JIb-
syloncsi 9 u 8 THINBI, 3HAUMTENbHO pexe BcTpevyaercss jecartobiii. CusbHast
TPELIMHOBATOCTh M «OIJIABJIEHHOCTb» KPUCTAJJIOB — OTJHYMTENbHBIA MPHU3-
HaK aHaJIOTHYHBIX THIOB W3 IpaHHTOB. Ha rpaHfx KpHUCTAJJIOB TNPUCYTCT-
BVIOT MHOTI'OUMCJIEHHBIE UepHble HApOCTBI, OCOO@HHO OOraThl MMM HHIAMBHJbI
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Puc. 5. Bapnanuonsass mguarpamMma yIJHHEHHS KPHCTAJ/JIOB

aKIeCCOPHOrO LHPKOHA 8-r0 THUMa H [-pagvoaKTUBHOCTb

LHUPKOHA: | — yJIMHEHHe KPHUCTAJJIOB IHPKOHA 8-ro THUIIA,
2 — B-paAHOaKTUBHOCTh IHPKOHA

13 3HJOKOHTAKTOBBIX yacTeil maccuBa. Hepeako BcTpeyaroTcs mapadiiens-
pole cpoctku mo rpauam (010) aByx kpucramnos. Pasmep cpocruxcd
WHIUBHIOB pasanueH. Bo/ee KpymHbld — moApoOJ/ieH, BTOPOH — MEHbIIEro
pasmepa C POBHBIMH, IVMTAJAKHMM I'pPaHAMU. YAJHHEHHE KPHCTAMJIOB 9-ro TH-
rma Mo BCEMy MacCHBY NPHUMEpPHO BBIAEPZKAHO M HM3MEHseTcs B Ipepenaax
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or 1,7 no 2,5, B caMoil yia/JeHHOI OT KOHTAKTa € TPAHUTAMH TOYKE OHO
coctaBaser 1,1. Kpucranast 10-ro u 8-ro TUMOB cpaBHUTEJNbHO peaku. Mx
MOpQOoJIorus aHaJorHYHa MHAUBHIAM COOTBETCTBYIOUIHX THIOB M3 I'PAHUTOB.

Okpacka KpUCTAJJIOB ONHCHIBAEMOTO MHHEpaJ/Ja B TPAaHHTAX H3MEHsSeT-
¢l OT OecCUBEeTHBIX A0 TeMHO-OypbiX. s Kaxaoro Tuma cnemuduuer CBOil
user (tabua. 2). B xpaeBoll yacTH MHTPY3HUBHOI'O Tesa IIUPKOHBI 8-r0 THIIA
HMeloT Oypylo OKpacky; ¢ yAajJeHHeM OT KOHTAKTa IMOSIBJSIOTCS OecliBeTHHIC
IpH IPEeUMyLIecTBe CBeTs0-OypblX, HAKOHell, B HauboJsee ydajJeHHOH Npeos-
JanalT OeclBETHbIe H CBETJO-XKeJThble IMpPH MOJHOM OTCYTCTBHH OYpBIX.
B nByx mpo6ax, B3siTbIX M3 KOHTAKTa C POrOBUKAMH, BCTPEUEHbI 30HAJIbHBIE
HUPKOHBI ¢ GoJiee TEeMHO OKpalleHHbiM IieHTpoM. Kpucraaasl 10-ro tuma
B OCHOBHOH cBoell macce Oypble, Jullb B ABYX npo6ax 3acuxcupoBano 10%
6ecuBeTHbIX U 109% cepbix. 9-fi THN xapakTepHu3yeTcsl CBeTJIO-Oypol okpac-
KO NpHU NMOAYMHEHHOM KoJsiuuecTBe OypblX HHAMBHAOB. Bce BecrpedeHHble
KpucTaaabl 12-ro tuna GeclBETHHI.

B nuopuronmax HaubGOJbLIMM pacHpoCTpaHEHHEM IOJb3YIOTCA Cepbie
u Oypbie uHAUBUAB (Tabu. 2). B koHTakre c rpanutamu 80% Kpucramaios
9-ro Tuna temMHO-Oypele, 209% — cBeTIO-OKpalleHHble, ¢ YAaJeHHeM OT KOH-
TAKTa YBeJMUYMBAeTCs COJAepKaHHMe CBETJIOOKpauleHHBIX. [lasee mo paspesy
BHOBb MOSIBJSAIOTCA Oypble MHIMBH/IBI,\ M B CaMbIX KpaHHHX TOYKAX OT KOH-
TaKTa TJaBHAsl POJib NPHUHALJIEKHUT CepPbIM U CBeTJO-OypbiM. JIuuib B TOUY-
Kax, pacloJioXKeHHbIX Ha HEKOTOPOM yJaJleHHH OT KOHTaKTa C TpaHHTaMh
(I1-16, II-6, I1-7, I1-17), mnpeobGaapmalor Oypble, cepble, CBETJI0-Oypble
KPHUCTAJJIbL.

B yabTpaduoseroBuix Jdyyax ONHCbIBAEMbIH MHHepaJs M3 KOHTAKTa
C pPOrOBHKaMH JIIOMHHecLHpyeT OypoBaThbIM CBETOM; B Npo0ax U3 LeHTpaJb-
Hoil yactu Typouakckoro mMaccuBa OH NPOCBEUHMBAET KEJITBIM, CBETJ/IO-KeJI-
ThIM CcBeTOM. LIHPKOHBI U3 JAMOPUTOUIOB JIOMUHECUHPYIOT B OypbIX, OpaHiKe-
BBIX TOHAX, pexke— B CBETJIO-OPAHKEeBbIX H CBeTJ/IO-KeJ/ThIX.

Kpucra/aabl LHpKOHA cOoAepzKaT pasHooOpasHble BKJ/IOUeHHS; Haubosee
6oraTbl UMH MHAMBUALI 8-r0 THHAa. B kpucramiax 9-ro u 10-ro THMOB BBUAY
TeMHOH OKpPacKH BKJIOUeHHs He ImpocmarpuBarorcsa. Cpefan BKJ/IOUEHHH pas-
JIMYAI0TCSl TeMHble KalJeBHIHbe, BHIHUMO, Ia30BO-’KHAKHE, KOHLEHTPHUPYIO-
iHecsl B LleHTpe KpucTasana. BriaioueHus tpybuaroii ¢opmbl Oyporo, 3eJe-
HOro I[BeTa OPHEHTHPOBAHBLI MapaJJes]bHO W cyOmapaJjiesJbHO OCH CHMMeET-
pHH YeTBepTOro mopsaka. Yacro B ABYX HapaJiesbHbIX CPOCTKAaX KpHCTaJI-
JIOB OJMH HHAMBHI COMEPKHUT KaK ra3oBO-KHJKHE, TaKk M TpyOuaTble BKJIIO-
YeHHsI, B JJPyrOM OHH OTCYTCTBYIOT. B aHopurToMaax KpHcCTaaabl 9-ro THMA
6oraThl BKJIOUEHHSIMH MpeHUMYIecTBeHHO TpyOuaToil (opMbl, NapaJesb-
HBIMH MeKay co0Oi M OpPHEHTHPOBAHHBIMH MOJ HeOOJbIIUM yriaoM K Fi.

B pasauuHbix TOYKaxXx TypoyaKCKOro MacCHBa B-paaHOaKTHBHOCTb
MPKOHA HeoAHHaKoBa. B mopomax 3HIOKOHTaKTa OH 00JajaeT MOBLIILEH-
HOIl aKkTHBHOCTbIO (0,88 yCJOBHBIX €IMHHI]) IO CPaBHEHHIO ¢ mpobamy,
viajseHHpIMH oT kKoHTakta (0,003 yci. ex.). DTH JdaHHBIEe NO3BOJSIOT TOBO-
puTh 00 0OIIell TeHIEHIHH YMEHbIUEHHUs PAaJAMOAKTHBHOCTH MHUHepaJa
C yjpajeHueM OT KOHTakta (puc. 5). LlupKoHbl M3 AMOPUTOMI0B 00JaAaIOT
OuYeHb HHU3KOH pPaJHOAKTUBHOCTbIO, MpPHYEM B KOHTAKTe C I'PAHHTAMH OHA
MeHbIIle, UeM B yJaJeHHBIX OT MOCJeJHEero TOuKax.

B maudax rapHUTOB OeCUBETHble UHPKOHBI HAOJ/JI0JAlOTCS B BHIE
BKJIOUEHHH B IJarHOKJa3e U OpToKJaasze. TeMHOOKpalleHHble — BCTPeYaror-
csi B OMOTUTE M OKPYXKEeHbl HHTEHCHBHBIMH IIJICOXPOMYHBIMH JIBOPHKaMH
B nuopuroMaax OH KOHLEHTpUpyeTcss B Oypoll poroBoii o6maHke, oOpasys
CBETJIO-KEJThIH €1a00nJe0XpPOUPYIOMIUH OpPeOJl.

AnmaTuT NPHCYTCTBYeT BO BCex MPOTOJ0YKAX TPAHHUTOB U JHOPHUTOH-
‘noB. KosmuectBo ero mamensercs ot 0,32 r/T B LIeHTpaJbHOM 4YacTH TpaHu-
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Tabauma 2
OKpacka KPHUCTAJJIOB aKLEeCCOPHOro LHMPKOHA

Kpucrannorpaduueckuii tuim
8 Tun 9 tun : 10 Tun
Haapanue nmopoms Ne  npo6ol
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A — GecuperHble; B — cBersoxkentsie; B — cBeraocepbie; I' — cepble; I — 6y-
puie; E — xpacnHosaTo-Gypsie; JK — TemHOGYpHIE.



ToB Typouakckoro  HHTpy3uBa 10 125 Tr/T—8 ero  KpaeBoH 30He
(puc. 3).

B 3HI0KOHTAKTOBOH MOJIOCE KPHUCTAJJbI TPU3MATHUECKHE KOPOTKOCTOO-
yaTble W IpejcTaBaAloT KoMOuHauuio npocteix dopm {1010}, {1011}, {0001}
(puc. 6). Yanunenne o6bluHO cocraBaser 2—1,7. LlBer cepwiii uau Gypein
3a CcueT IOKpBHIBAWOUIEeH ero IJIEHKH THAPOOKHCJOB xkese3a. I[loBepxHocTh
HHIMBUIOB sIMYaTas, Ha IPaHAX YacTO OTMeyaloTcs OOH/IbHbIE HAapOCTHI
MeJIKMX 3€pPeH MarHeTHTa; XapaKTepHO HaJHYHe Ia30BO-KUAKHX BKJIOUEHHU
TeMHO-Oyporo 1BeTa, KOHIEHTPHPYIOIIHUXCS, KaK NpPaBHJIO, B IIEHTPE KpH-
craana. B yaprpacduoseToBbIX JydaxX ~amaTHT CBETUTCA  SIPKO-TOJNyObIM

N or

Puc. 6. Kpucrananasl akiecCOpHOTO amatura. BepxHui
pan — u3 rpanutoB Typouakckoro HMHTpPy3HBa, HHKHHMH
psil — U3 MHOPHTOHAOB ¥YJIbMEHCKOrO MacCHBA

B nuopurompax amaTuT — HauboJsiee paclpoCTPaHEHHBIH AKIECCOPHBIN
MHUHEpaJ; KOJHYECTBO €ro H3MeHseTcsl B HIMPOKHX Ipeesax, MOCTHras Mi-
HuMyma (95,2 r/T) B KOHTAaKTe C TYPOYAKCKHMH T'DAaHHTAMH M MaKCUMyMa
(206 r/T) —B UeHTpaJbHOH yacTH MHTpy3uBa. KosnuecTBeHHO-MHHEDaJIO-
rHYecKHe MOJCUeThl B LIH(ax MOKa3bIBAIOT, UTO COAEP:KAHHE €ro B OTMHeb-
HbIX TOUYKAaX MaccuBa TmojaHuMaercs m0 2—25%, mo3Boasiss OTHOCUTbL €ro
K BTOPOCTENEHHBIM NopogooOpasyloluM MHHepanaaM. IlpucyrctByer o
B TOpPOZe B ABYX pasHOBUAHOCTAX. IlepBas MIHpPOKO pacmpocTpaHeHa B KOH-
TAaKTe ¢ 'PAHUTAMH H TNpeACTaB/Je€HA MOJOYHO-OeJBIMH KPYHHBIMH KOPOTKO-

cToJ0UaTBIMU KpPHUCTaMJaaMH ¢ KoMmOuHanume#n npocteix ¢opm {1010}, {1121},
{0001} (puc. 6), HepeAKH OKpYyTJble 3€pHA C IJIOXO Pa3JHUYHMMBIMH KpPHCTAJ-
jgorpapuyeckuMu ¢opmamu. IloBepXHOCTb TpaHell CHJIBHO KOPPOILHPOBAHA
¢ rpy06oii BepTHKaJbHOH IITPUXOBKOH, KPUCTAJJIbl HECYT CJEIbl pacTBOPEHHs,
YTO MpPHUIAeT UM OKPYrayio (opmy. B KOHTaKTOBOH IoJs0OCe HEpPEIKH 30HaJIb-
Hble KpHCTaJJabl ¢ 6oJiee TeMHOH LieHTpaabHOH 30HOH. Cpeau BKJIOUEHH
pas/MualoT CTepKHeBHJIHbIe Oypble W 2KeaTo-Oyphle M TeMHble, IOYTH Yep-
Hble ra3oBO-KHUAKHe. BTopas pasHOBHAHOCTb OIHMCHLIBAEMOTO MHHepaJa Iu-
POKO pa3BHTa B yAAJEHHBIX OT KOHTAKTa C TPAHUTAMH Y4acTKax M NpeacTas-
JieHa BOJSHONPO3pauyHbIMH JJIMHHONPH3MATHYECKHMH KPHCTAJNJIaMH C pef-
KMMH T'a30BO-KMIKHMH BKJIOYEHHSIMH.

B muindax rpaHUTOB amaTUT IPUCYTCTBYeT B MHOTOUHCJEHHBIX BKpar-
JeHuax B, OHOTHTE, HHOTJA — B OpTOKJase. B nuopuronmax obe pasHOBHI-
HOCTH ero HaGJILAIOTCS BO BCeX MOPOL00GPa3yIONHX MHHepaJsax, HO 0cCo-
GeHHO MHOTO ero B pOroBoil oOMaHKe, I'Jle OHH PacHoJaralTcs B BHIE Ie-
OYeK KPHUCTAJJIOB, OPUEHTHPOBAHHBIX BJOJb TPELIUH CIIAHHOCTH.
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Cohen, nedKOKCeH paclnpeleseHbl: KOJHUECTBO CeHa yMeHbla-
eTcsl OT 9HJOKOHTAKTOBOW 30HB Typouakckoro miayToHa x ero neHtpy. Ipe-
oOsazaiomas macca cdeHa B IpaHHTe TMpPeNCTaBJIEHA CBETJIO-KEAThIMH,
PO30BLIMH, IIOJYNPO3PAUYHBIMM KpHCTaJdJaMH, 00JafalolUMU OJeCTSUIHMU
rpaHsIMH U OCTPbIMH TPAHHBIMH YIJIaMH. B NpHUKOHTAKTOBOH 30HEe BCTpeua-
10TCsl Oypble yNJIOLIeHHble HHAMBHABL. [{OBOJBHO OOBIYHBI MeJKHE YepHBIC
BKJIIOYEHHs, BHAMMO, HJabMeHHTa. HaubGosee pacnpocTpaHeH THTAHUT
B JHOPHTOMJAX, T/le OH IIOBCEMECTHO (PHUKCHpPYEeTCsl B KOJHYeCcTBe OT 7 10
196 r/r. MuHEUMaJbHBIE CONEpIKaHHS €ro HalbJI0fAalTCsl B KOHTakTe ¢ Ty-
POYAaKCKHM MaCCHBOM, MAaKCHMaJb{oe — B LEHTPE YJbMEHCKOIO HHTpPY-
suBa. OO/JMK KPHUCTA/IIOB JOBOJBHO OZHOOOpa3eH — KOHBEPTOOOpa3HbIe
yIJIOLIeHHble HWHAMBHbI, B NPUKOHTAKTOBOH 30HE — B BH/E HeIpPaBHJ/IbHBIX
sepen. Muorna o o6pa3yeT OTOPOUYKH BOKPYI HJIbMEHHTA, B BHAE BKJIOYE-
Huil HabJIofaercs B OPTOKJa3e.

JIefiIKOKCeH — NMPOAYKT pasjoxKeHHs cdeHa, NPHCYTCTBYeT BO BCex
NpoTo/I0YKax AHOpHTOMAOB. Colep:KaHHe ero yBeJHUHMBAETCs K KOHTAKTV
¢ IPAHMTaMH, COOTBETCTBEHHO yMeHbILIAeTcst KojnuecTBo cdena. Ilpencras-
JIeH 3TOT MHHepaJ OKPYIJILIMH CBETJIO-’KEJITHIMH 3€pHaMH. I/IHOI‘ILa BHYTpPU
MOKHO Ha0./110/1aThb PEJUKTBI Oyporo cgexa.

. TypmManuu—uepa—B MOBLIIEHHOM KOJHUECTBE (DUKCHPYeETCS

B Ipo06ax rpaHUTOB U3 KOHTAKTA C POrOBHKAMHU. B AHOpUTOMIAX OH BCTpeyeH
B OJHOH MPOTOJIOUKE, MPOCTPAHCTBEHHO YAAJEHHOH OT KOHTakKTa C rpa-
HUTaMH.

®TI0OpPHUT NPUCYTCTBYET B €IHHHUHBIX HENpPAaBUJBHBIX, OKPYIJIBIX,
BOJASIHONpPO3pauHbIX 3epHax, B NMpob6ax rpaHuToB. B amoputonpax BcTpeua-
I0TCSI PA3HOCTH, OKpalleHHble B 3€JeHOBATO-(UOJeTOBbIe TOHA Pas3JHUHON
MHTEHCUBHOCTH. Hecko/bKO cBOe0oOpasHbl H3yMPYAHO-3eJeHble (JIOPUTDI
M3 KOHTAaKTa TpaHuTa ¢ poroBukamu. Ha otaesnbHbBIX 006/0MKax KPHCTAJLIOB
COXpaHeHbl OKTa3/ApUYEcKHe TPaHd C. rpyOboOHl IITPHXOBKOH, MapaJie/bHoll
pebpam oxTas’apa.

MarHetuTt—oauH wu3 Haubojee pPacHpPOCTPAHEHHBIX aKIECCOPHBIX
mMuHepaJsoB, KoauuecTBo ero B TpaHMTax KpaeBOH YacTH MacCHBA 3HAYHU-
TeJIbHO MeHbIlle, UeM B IeHTPaJbHOH: oHO KoJebiaercss ot 23 mo 480 r/t mpo-
B 228—1172 r/T B neHTpe HHTpy3uBa. PasMepbl OKTasApHUYECKUX KPHUCTA.I-
J0B ero usmensirorcsi ot 0,14 no 0,27 mwm, npuuem GoJiee KpyIlHbIe TATCOTEIOT
K LEeHTPy MJyTOHA. B nHOpHTOMIAX codep:KaHHe MarHeTHTa KoJsel./ercs
B LIMPOKHX Tpejaenax, JocTurasi Makcumyma (3792 r/T) B KOHTaKTe C Typo-
YaKCKMMH IpaHuTamu, 1 MuHEMyMa (20 r/T) — Ha 3HAUUTENBbHOM y/Ja/eHHH
ot nocyaeanux. OTanunTebHAsE 0COOEHHOCTh ONKMCHIBAEMOT0 MHHepaJsa B 3THX
nopomax — okpyrsaas ¢opma 3epeH. B mpo6ax u3 KOHTakTa c rpaHuTanyu
okoJ0 209 KpHCTaIJI0B MPEACTABJEHO HCKJIOUHTENBHO CHEPUUECKHMH 00-
pasoBanusimu. C yaaseHHeM OT KOHTAKTa MHHepaJ IpHoOpeTaeT xapakTep-
HYIO JIJsI HErO0 OKTa3JApPHYECKYI0 OrpaHky. B muiudax rpaHuToB yeTko pas-
JMYAIOTCA JBe PasHOBHIHOCTH MarHerurta. [lepBas, Gosee panHss, oOpasyer
uauoMop(HbIe BKJ/IOUEHHS B IJAarHoKJaase; KCeHOMOP(HbIe — B KaJ/HILIIATe.
Bropasi pasHOBUIHOCTb 00pasyeT MeJKyIO Cbillb B OHOTHUTe. B nuopuronmax
OH Takxke (UKCHpPyeTCs B ABYX pa3HocTAX. PaHHAA — 3amoJHsAeT MeXK3epHO-
Bble TMPOCTPAHCTBA, a MO3AHAS — oOpa3yeT Chillb B 3€JI€HOH  POroBoOl
oOMaHKe.

MabMeHHT CpaBHUTENbHO PeAKHH MHHepaJ, NPHCYTCTBYIOUIUI B He-
NpaBUJbHBIX 3€pHAX, peIKO — TaOJMTUATBIX KPHUCTaNIaX, BKJIOUEHHBIX
B KaJUIMINAT U IJAarHOKJa3.

[Tupur B KybuUueCcKHX, pexe OKTa3APHUECKUX M MEHTAroHAOAEKasapH-
yeckMX KpHCTa/jIaX BCTpeueH B Mpo6ax TPAHHUTOB M3 NPHKOHTAKTOBOH IO-
Jochl. B auopuronmax OH (PUKCHPYeTCs MOYTH MOCTOSAHHO. B oxnoit mpode
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rPAaHUTOB W3 KOHTAKTa C POrOBUKAMHU OOHApYyXKeH YMJIOLIEHHbIH KpHCTasLI
BoJb(hpamMuTa KpacHo-6yporo npera. V3 BTOPHUHBIX aKILECCOPHBIX MHHepa-
JIOB TIOBCEMECTHO PAacIpPOCTPaHEH 3 MHU A O T, KOJHYECTBO KOTOPOro B AHOPH-
TOHJaX yBEJIMUHUBAETCS K KOHTAKTy C TPAHUTAMH.

M3anoxeHHbII MaTepuas T1O3BOJIsIeT cleaaTb CJeAYyIoIlHe  BbIBOLLI
0 npeoOpPa3OBaHUH BelleCTBEHHOI'O0 COCTaBa JAHOPHUTOMJOB IOJ BJHSHHEM
Typouakckoii rpaHUTHOH MHTPY3HH. ;

1. KpaiiHe HepaBHOMepHOE pacrpeneseHue MOPOA0OOPA3YIOUINX MU aK-
11€CCOPHBIX MHUHEpaJoB B guoputouaax. 2. IloBeillieHHOE CcOlepKaHHE TEMHO-
IIBETHBIX MHHEPAJIOB C MPUOJIMKEHHEM K KOHTAKTy ¢ rpaHutamu. 3. Hamuune
0J1M3 KOHTAaKTa C 'PaHUTAMU ABYX TeHepaluil poroBbix o6MaHOk. 4. Axiec-
COpHble MHHepaJibl, KAK IPaBHJO, HECYT CJeAbl pPacTBOPeHHs, OCOOEHHO
YCHJIMBAIOLIErocsi B KOHTakTe ¢ rpanuTamu. 5, Haauuwe aByx reHepaiuii
amaTHTa M MAarHeTHUTa, OJlHA M3 KOTOPBIX CHHT'E€HETHYHA MAaTEepPHUHCKOH MOpo-
Ie, BTOpas — snureHeTHuyHa. 6. BelecTBeHHbIH COCTaB T'PAHUTOB 3HIOKOH-
TAKTOBOH 30HBI C yJdaJieHHeM OT KOHTAaKTa K LEHTPY H3MEHseTCs BIIOJIHe
3aKOHOMEPHO: KOJHMUYEeCTBO IJIarHOK/aas3a B I'PAHUTAX YBeJHYHMBaeTcs, a Co-
nepxaHue OMOTHTA W ero oO0llas Kejie3UCTOCTb yMeHbuaercd. 7. Koaunue-
CTBO aKIIeCCOPHBIX MHUHEpaJ/oB (LMPKOH, amaTuT, c}eH) B TypPOUYAKCKHX
rpaHuTax CHUKaeTcsl OT Nepudepur MHTPY3UBa K IeHTpy. B oOpartHoii 3a-
BHCHMOCTH HaXOMUTCAd MarHeTUT. 8. B 3HTOKOHTAKTOBOH I0OJ0CE IPAHHTHOTO
MaCcCHBA aKIleCCOpHble MHHepaJibl CHJBbHO KOPPOAMPOBAHBI, TPEIHHOBATHI,
¢ yIaJieHHeM OT KOHTaKTa OHH OTJHYAIOTCA XOpOoLled COXPaHHOCTbIO, YETKOMH
Kpucraaorpaduueckoil orpankoil. 9. B aumopuronjgax B Ko#TaKTe C I'paHH-
TaMH BCe aKIeCCOPHble MHHEpaJsbl CHJIbHO KOPPOAMPOBAHBI; C yAaJeHHEM
OT KOHTaKTa OHM nmpuobperaloT 0oJsiee MM MeHee YeTKYI KpHcTaJjaorpadu-
UecKylo OrpaHKy.
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